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BT INSECTICIDAL PROTEIN GENE 

PURPOSE: To mass-produce an Insectlcldal protein, produced by 
Bacillus.thuringiensis.israeliensis strain and capable of exhibiting high insectlcldal activity 
against lan^ae of striped mosquito, by elucidating gene of the insectlcldal protein and using 
a genetic recombination technique. 

CONSTITUTION: A genetic library is prepared from a plasmid DNA of 
Baciilus.thuringiensis.israeliensis and screened by an enzyme-linked immunosortient 
assay (ELISA) method using anti-israeliensis Insecticidai protein IgG. Thereby a plasmid 
containing tfie aimed insecticidai protein gene Is isolated. 
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K * 1^ U f- V A • f- J. 'J y y y > 7. • -< a v 

:^ ?i M r i . 

^ ^ X • A U >■ y > ■> ;^ ® * IS EB *i -7^ 
nSt BJi icia * S e A- <5 -5 1 - 2 » ^ U 

a^L. ^ /3t L . ^ CD ^ Q $ m ^ t A: s ^ IX . m 
tcM'5::<i:A<*n^>nT,is^. * ^ la © ia (7> 3s! M 
/V f- 7 • ^ ^ U y y y ■> X It . *f ^ ^ 

*) s ^ ^ CO ea ti ?i ft^K 3ti^ n H . n 
L/C. setc. c * Awa^. 5 

t J:. *) ^ y :X ■ ^^.'J yyyi/>(. ■ -1 :K y 3L 
^ L . a <0 >v ^ 7 ;^ - f- i X y y •> X 

68K0a*; J; U« 2aKDa ^ t± efl ^, A- ^ ^ gf ^fl H 

r 5 X 5 K u /N* ^- ^ X - ^ i 'J y Y y > 7. ■ -fx 
gc^;^v^/ix';^am;0xi^'j-^>'i?'r5c: 
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^ n^'/^^.-^ 7f<T , y X • f- * y y y •> 

X - ^X7Xuyu/x®faiM&tiCC7)[atfec^7" 

Sekar i;>(Cene.33 ( 1 9853 P I 5 I - I 58) . Wa a ) n t j k h 
(Nucleic Acids Research 13 (1985) pB207-82 
17), hard ^><Jo«rnal of Molecular Biology, 
91. (1986)p! - 11) . Bourgou i n (Mol ecu i ar Gener 
al GcnGtics.lOS . (1 986) p390 - 397) H i me no 

(Agricultural and aiological Chentistry. 
49(1 985) . p57 3- 580) i* ^ cfc ^ ^ T ^ , 
^ ^- 7 A • ^ ^ '} y y y ■> 7. ■ X -> X u 

X^ACOWi^ec^tlSliThofias:^ (Journal of 
Cell Sciace.60 (1 983 ) p 1 8 1 - i 9 7 ) iit C^' T y re I ! :b 
(Journal of Bacterioiogy.l4^. C198t).pl052'lO 

62) tcifitt^n-rv^^, 

5fe # «b « 1* 7- ;6 (Z> yj ^ ^ jt.) L ??; V ' « fii >S 

y ■> X (7> ^ r S «f JEft 15 S a ^ :3 - K 1' ^ 
iflf£;^=-^^JfiiSttiDgA7'^X$ K/^-^^a-y 

IS 5iE O Ig ^ rtd ?i] J; /iJc L- A: X u- K * 7* o 

St^tC^0X:7'J--y^'r^ 

s . ii£ ^ r . t <D m y^tinn - n(f''V^ rp. t r 

» ® ^ fig tt ^< *J T 5 . :^ ^ n/l ^ ^ ^1 nji 
(=> $ n /* >'^' ^- 7 X • ^ J. y y y •> X • -< x 
•7X u y y 7. 0) iiiiim ^ T $ y fie 5^(1^^- 
K r 5 iflfr^cD ift-^ t , -E- © UNA © is fid fill. 

5^ ® ifl (e T fa >j fte ?i) lun ^ Kit HI t^t 

^ tC ^ n « dl M a O T 5 / mfl^V'l'^ :3 ~ K T 
illh«) ONAiai£fle?lj ^C- 6 CD 1? ^, , 

s /c . ifl 7- m « ^ tj? c <fc n i±' ^ * i 5 D 
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7*a^-:!?— f3!>'5 tacro^-^ — ^ rrnB 
7— A RNACO^— ^6'^^Ia'^'^^'- 
pKK223-3^:7 T /i'-^ •> r it) . trp r D ^ — — ^• 
«*#r556gi'<^'^ - PDR720 C7 T Jl- -7 -> y it). 
ISiS^fig^i ^^'^ ^' ^ — pPL-La«bda( y r }^ ^ '> 

T ^) .^mm^ ^ — PC194. pvBiio^ <ir tc m 
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C i A< 1: ^ S . ^ tUI ® « ^ a i5 Ie * 
7a).^«S?ltS^cD?S±25![^fetCi5At^>::<!:tc 

10(5 <7> V -r Y , Si<r>H»C\. 5«©-f-xhx4- 
;t.h5i'l'. Ig^^-'U^-;'. (pH7. 2) . i&« SilS: : 37 
r. J&SI^PpI: 8-24a$rul. 15i^!& 

!S) -c tsar 5 c i t:: J; tSi3£iiS e>E A gi;-fe>35 

« ti , W iar . ffi tti ^ ^ it T 6$ 6^ L . ,a .0 5)- 

^A:. Aiiaffl-?'fe^sstom±-^^'^'-:?^(D^« 

;^©^fa^AfeAx{^^;|jj^^e£OA 

a ^ ^ ^t :i i . ^ to ct -9 ic u r i!> n ^ 



1. /v^^x • y y y > • ^ x "7 x- u y 

X HD522«E (T > <; * SW«(l)SDft)^£€mt* 
Goldberg 0NR60 ) « 1 00 bC CD P Y O t& Ife ( h M 7* h 
>^ (>'i!^-7tt) lOs.NoCI 5g, -< — X 

1 <*: L, pH7.0 UliHa U /^latfe) 1 Pft 

tStlL., 3.500 rpo 15^rilt^)ia'£.'-7!6S(ft, 
Bi rnboifl £0 [Mucleic Acids Res. X:151 

3- 1523(1979)) r^XS K OKA^iaajC 

Csci-Bt8r sFiKffiia: l3Kji9'6f£tC J; *3 fffSa L , 
* C . iJ9SI C 7* 7 X 5 K ONA* 5-25% (Or?! 



i t63 Hd Ji r 35 o /i, 

X y V r 2 iS fc ^ /f >- ® a? 
;ofnin.d nr cio-h h u x - jsisa (ph7.5).io 

pH HgCI,. 50 Brt VaCi) 4jT37'C 2 13^ W ^ Io ^ ■(+ 

mo art Trls - ia/a(pH8.0) - 1 «J1 EDTA } 

7 :.i — rti « ?f . 12, 000rp«/ 5:»-ja*C^ 

<0 /ft X ^ y — >'i'*f J; SW SJKO. 3M CHjCOOSa 
(pin.O) i -S J; 3rt CHjCOOHa (pH7. 0) iSJdD 
-20*C -caO^J-roliEiStH L fc. 12.000 rpo. S^falCD 
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CCDyrf^iC^'itz^ 'Zi^'iZ. Birnboia i Do I y <D 
ySfi: (Mucleic ftcida Res. J_ (1979) 1513 - 
1523) J; ;^llSe3HB101/paR322<:t SSSI U ^-riit 
CaCl-EtBr ^aHffiJ!S<KJfieia'L'^t^ *} *ffSL.f^ 1 
fj i a):*;)Uita i7 a - ^ ^ ^ ^ ^ ^ - pflll322 ICM 
L . 1 0 :x ^ V h © ^) m ffif ^ H I n d m * J]D ;L . (bJ W . 
20 f/ £ CD Hiod ID S *a 4^ T 37 -C 51* W S , ^ 
^ / —}vmti\^ i ^ Jt/ i - 7- Ji' . o > X 
^' / - ;utt jffitc S Dsniel •£ ^T , lO^^t^TE 
u:«iSL/i. 10 £ © lUjld m ^ ^pBR322tC, 10 
£ CD ff. 41 /Jn JUJ r ;u :^ * A 7 T ^ - -fe* (4 ^ - V 

hfa^. Boehringer) ^M^. ® ^ S 20 

o r ^u>tf u --i^ ;^ 7 T 5' -■t'S;iG?SS(50«M h 'J - 

i3iSI*ai?ftpH9.0 . MgCi, . O.IpM ZnCl, . 

imn ^ '^^u 5 >' X) ^HZl-c \ Tal S US ti: X 7 :^ 

J - ti^t^iii^ 2 mn tc^ t . JL ^ J - fvitm^ 

cfc *) DMA-SSI 1Kb. 20 /V £ ©TECCttifi L . C ® 



5 Jfc (DHind ni DNAyjSJr- 5 ^/ £ i 7 * 'J 

y ^ ^ ^/^If , oag322 Hin d ID 0NA8lr>T-2 

1 T4DNA';**--fe* (^ifiit. 

^_^,-j5^J5jg(66«MT h 'J laSElSiti^g CpH7.5> 
, 6.6«rt HgCU . 10«H DTT. Urt ATP) t^" T . 16'C 

■viztnr^-f y ^ ^ ^ ^ 'j^- 

Natl. Acad. Sci. USA. 69. (1972) 21 10 - 21 1 
4) t^ii!)iH53L./c 20Q {J i O > ^ ^ 
UBS ilBlOl * ;jP>L . 0 *C u:30 5>ni1likS L 42 

Jg Itf! •£ 0 . 3. £ ftO ;t . 37 X 1 . 5 I* TeH y + ^ -< - 

SOtf g/aiCDT V ') y * #t.- U^tSiSife C 

IfttC 1.2%ff>3K3?*;ni;^^ a <fc b ^ ¥*5tSi&) ^ 
7* u - h L 37 -C 1 a i& « . 

^ 'j: y y t* •> y St tl o ^ — ^ h 7 



(a*;i? — -'l^tt) tCjjS-LHennUg ibO 
(Analytical Bi ochea i s try . 97 . pl53- 157 (19 
79) ) COet^. o r. - £0 aS^ Of 7' a V + y 
^ ?t -5 . m b 7" o V + y U T ti , IE 

••^ +' ifii tz) *7 *3 ^ ifil vfl 7 ;u 7* 5 y ( ^ 
it) ■Smt^^'^. o^i-tc, -f;^7xuy>7. 40 1 

( /V -Y 3: ^ -7 ;^ ■ i * 7- ^ V , 

7. 1- V ^' -L' ^' -?FS£«ECorldberg 0Nfi60A) J; 0 

ffia I«C-!£iBSlUfc. vu-f 5 K^£{J. Applied 
Bioche«i3tfy_i p41 -57 (1982)) ^C J; 0 JS 'gCi 
_ + 3^--fe- ^ «^ $ it fc, 0.5%BSA fcct 
y^SO n«/rf CD K - ;r + > - -t* tfi^ UC^^C'PB 
S iaaiSt( 0.12511 HaCl . 0.02rt 'J y ffil ~ -t? 

(PH7.2)) t: is® 7 A t\*9 - ^ 4*Ct$«iau^:$> 
tPBS tSasatlXiftTl^, a«£L, V ^0^9-^ 0. 
5 mg/nl (D3.3' - r 5 / y y *» <t CJ'O. 



z i^fzA^i ^ ^n. u a ^ - (D :^ ^ - ^ y -i^ ^ 'if 

-5 . 1*1 1 . 000 CD T y 'J y ii5t tt 7- h 7 V- 
'J yi^S11©:3 oj:- — -^Xi? *} — ^ y 'P^ U fzH^ 

Ift. ?Bri5'a-y HBlOl/pBGI13 5i»< mStt ^ n . ^O"! 

m« SRIfeia* b i :: pBCH3 ti 7.7Kb0 

Hind in S^n-^^i^ bTt>> fc. 
2. a^7"^X^ KpliCH3 CDffi^ 
X 7- y 7' 1 5.2 KbCDHind IS E5r>i- ® iSSa 
f&igb/itBH^' ° — ^ HBl01/pBCH3^^*iBirnboiii 
iDolyCO:^^t;ttt^. 7*7?^ DNrt^&iSSaC 
CsCi-BtBr 3|ij»igBa4gKia.C^?£u: J; 0 WMbfc. 

1410 tfg 07'7 ?^ 5 KpBCllS ONfl frC i1 U , 10^^ 
V h 6D:eiPaM5Riiod ffl Jja a , 50 y £ O Hind HI 
SlS?Sa^ T37-C 1 l#rBlSt& 5 -tt . SJC;«*l 
g/ «« OD m X -5 i. r£ -g- L' 0 . 75 7 a - 7. y ^t' 

(Agarose Type VI. x^-^tt) ^ . 7ii^- 

5.2Kb fdHindlDDNA ffi >r ffi 3 T 5 &B 5> * VJ liJ ^ 

/ciOB. TE^fila7*y-/^*^JtI^'^7xy-/^ 
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m m ^ , i2.ooorp« T 5 ^^p«^ia'C^ L . jljs 

y -r 2 :AC«5® agir V X 5 KpUCH3 iDm«6 
BirnboiwiDoly® :^?£tCli£t^ . A W SS Ife 91 
— pUCl3 DNA^iaSSL. CaCl-EtBr T »r ffi S 4^ 

puci30Nft tc jtt L . io^-> h CO jRiiijvdnr * 

?S . z: CD DN A mm^iT-*^ US T /t- 'J 7 

7^ — -IrC^^ — V h, Boehringer) . 20 fj 1^ <^ 7 

* 7. 7 T ^ - -bf 15 «1 ^ 37 'C 1 M S J55 

b . T /u * >; A 7 T ^ — -fe* f2 * -3 . S 

Jb tt € 53- ffil t> > X ^ y -/uttSfc;: J; 0 dna 
*l3!«RL20;/£OTE(C*iiSt^^. ^' iZ 7. ^ y y 
1 ? 53 L iHfld IHEPr)^- S u 2 t r ^ ^} ^i-. 7^ y 
-r — -t' Hfi U fz Hi nd IflyjJtS pUCI3 2 p i^rfi^ 

e 'J X. 1«M CD I PTC ( V y a t^' ~ 0 -0- fi 
y ^ \ y Y ) ^'^V 200«flCD L7*o;(.iSJfe(12CD 
^STKt; lOgCO h 'J r h :^ < -> V ?t) . 5«£0 -f — 
X^X4^^•7^' l-. SgCD WaCI *fJ;C5 Ig CD^/V 
PH7.2 CDigifi) 4» T 28 t ^ J& » 
ia>C*a 10 rfiD O.IH 2 ->^u*rhx:?y 

?BvSU: 10 «ecr)0.2H 'J -V^'-NaOH (pHlO.S) 
*J!ro;^-. 37 t Sl^TiH-f ^ :>.^— y t ^ Z ^ 
♦3 T 'J rSW^it A:, . 1 Nlfi fiS T pll 

7.5 ^^L,^^ '•A^i^K.tz'ik. Jiifi^5)-?Slb. 50% 

« cr>ffiQa:i««iJJfc, Cti«*0.05H2 - / fj T 
V J. 9 J — - O.in i5^'; -NaOH(pH10.5) <0 

rSift 4 af ;c»?9(|fc. 136 in NaCl . 2.7 KC U 
81 mt\ Na,HPO« .1.5 KHtPO* CD 18 ft) ^9^ jb} L 

<i:L^;. 200 u t Offia*I2.5% TSOS - »H »; T 
^ 5 K y /I' T2 5Jl fW) CLaep.ll <7> m . Ha 



I u i OTios« 'J*' — -e' cSrSia . lO 

y h) s ia»*^fi20 // £ CDT40HA 'J ^' - -f 

J5Jce;?a (66-nT h U - SSffitfriffi (pli7.5) .6.6- 
« MgCIt . lOaH OTT. U« rt TP) 4i "Cl 6 'C 1! 1 2 1$ RH 
^ y 4: 3. 'N' - h L. A: . fij «i n A: U :«r' - ^ ?ft 2 0 
;/ ^^:>^:f-/^^<^?£D:^^fe(Hanahan.D, J., I0 I. Biol. 

.166(1983) 557-580) T SB 54 L I00j:/£©>;!a 
13 JHlOSttcD ^yt: — •ryt--t;;utCftn;l. O'CT 

ao^hw-f y + * h L,. 42-c -c90H*rui*?ii!iin b 

fc(D^. 0.8««CDL 7*t3:;^.^6^^^tt&ilb^;m;^-. 37 'C 

i.si^rruHy+^-^-h^^. a»«a)ta:50tffi/c£o 

r X tr ■> 'J y ^ x - gei . 0.004X, o. iptc^ 

L ^ tg ift 7' — h L A: , m ^» ^T- /c 7 y fc* •> 

'J y iSt H e fe 3 D — J; 0 r 7 X 5 K DHA $:.B iT.n- 

WaS^v -<^9—<D pUCr31U^tC 5. 2Kb tP iltnd 10 
»T>t S D - y ^ m« t^. P0CII3 ^:Sft 

tt Ac , . 

Sa ® ia ft ;t (*: Jm09/pUCH3|**SO X/ g/flrf T y. 

ture (London) 227 680-685 C1970)) ^> ^ L . 
^ *o C . ToNb i n <b CD C Proc . Na t . Acad, Sc i . U 

SA 76 4350- 54 (1973) ) -i; X X y 7' a 

y'7--fX^'£iTr>/c. fflt'A:(Jt^;^vxuy:>x 
Wftlffia IgCti. :^ V X p y •> :;?.4Q1 4$A-^7i^ 

A: t>CDr£mv^A:. -fiDtSm. J^^S 135-M5 

KOa cDse?A< JHi09/pucH3tt t;: i> T ^® ? nr 

5 C i *M«t2 $ nA:. 
:^.-JSfia (pH7.4)tC:*^t.'r. lOtf £CD I %y y- y 

^Fxb'-x (:^^^T?t 0,% urn ) ^rS^t-Aiafc. 

^ a 1 1$ M jk H u , g a * t- - x>c « $ If 

ifiTgfff ^ 3 '^CD Culeic pi Piens yjd;205aA*? 
CD24«£3EW*iC»0^v W^'iStt^iKJ^L-A:. -fO) 
ttm. 3 X h o - i» Jmo9/pUCi3 41c CD a 

(<£K0« 240 / 241* roia J; £^'481* 

Mt*? <3 5E56ttafif ^n^KA--, Jf1t09/pUC 

LC»,{ifl*ifflS L i w 24l^ru1(Jfr39fig/««. 
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J»lQ9/pUCH3Cfe-g ^j:C. p ipiens iClJ ^ ig t4 W 
-rSl35 - 1 45 KDa ^e;t>^^j^ $ *LT -S C <i: A< 

m ^ t ti -3 fz. 

>f x^xu-y^y^ 135-145 KDa i^HmBitiin 
^ <D m it VS.r ^ tz . 7* 7 X 5 K pfiCH 3 
pUCH3J;0*m. !r*i]mM5R»r>t*iS5aL-. D - 

- X ^ iS? - rtl3npi8*f J: CJ< fli3iipi9:c: ^ D 

- V {fc U , PUC113 fc- J; a* =3- m 3 +(- 7' ^' a - y 

i3-^t.i-ri±Y.Perron(^C0X + V 3? L-T — -fe* 13 45 
J; VI t^lj; -S (y. Perron e t. al . Gene. 33( 19 

85) 103- 1 19) ^' D - y ^ fc -6, H 

i3->->yy-yy^4^vh CSrfiiS) t:;1itc^iaSK 
?'J o ^ ^ ?f ^ . en 3 , 'ti^ <b tt ^ a - 

y 7* ^ :^ 5 K DNA ^18j7£® TB(pH8.0)tC*S!SU> 
2u & <D2H NaOH ^J!ni;L. -Sa-^rS-^rGTStai-. 
8 £ CDS. OrteiFK 7 y ^ - -t? A ^ jJDX . 100// 

(t -5 . y ^ J« . X 7 ^ ^ tc: i± ^ ^ ?S 

^ 33 2 El k: ^ . l£ o ^ -7 A • ^ y v* 
y'>;^. ' -fxvxuy-yx iiD522ttO lasblE Q ifl 
7- c?) S la 1e Stl^> 35 2 EI CD ]g 5fi2 ?rl <^ ^46 

1 fsg A--^'ji4G3 sn®}a;^ftTc ( nnj&^i Ky) 

J& 0 . X f- V 7* II K y TCA T 4o -5 34 08ia 

^ CT) n - X ^ y ^* ?n J)X ^ 1) 5 . 1 1 3G fBI r 5 y fit 
l24i{Da <t: fit 12 ^ ti i . 

4 . 115 ffil (75 S m Jti Bfl 

m 1 (21 ti /V ^ 3 ;^ • J. 'J y y y ■> jt. • -< 7. 
X y y X 1(05221* cD 1 24 KOa « ^ a ifl (e T- Sfl 

7 (D 3 - ^ 5B « * if: r . Efl {J IS fta 

?ij t)t; ^ ^ -f x >^ + ■> r£ CO ;^ f- ? -r -^^ - ^ 

T ^ . . 
C t* Cla 1 . XiiJC_baI. E tJ_EcoRI, Pvti_Pvjj 
a . P •,i_Ps_t, I . Hit Hind m , ISRH3 If v 
X y •> X I24KDa «lk^QifiiE^*?'r>' ip'r. 
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12.000 rpii-C 5 oralis /ll' L.S tt *5 * @I . 70% 
X ^ — ;u -J? Zjfe r?» L s 0.5 paole/ 5 ;/ 

9a b A; y * 'J r ^ >k S K DSA S 7 r 
-y';*:liS[DNA (5 p-ollU-t) 1.5 A £ lOf^iS 

HNA (^iSi^). 4. 5 ;/ £ ® ?J?S7K * /Ja ;i V ^ ^ 
1 2 y £ i U V 60 "C 1 5^ PhT to a t^^ . a ffl t' 20 1^1 
StL/c. C©SJ£''«tC 2^£ffi fa'-"p]dCTP(4 
OOCi/bhoI. 7 "7 *y +■ i. -f/^' yCAmarshan.Japa 

n)) t 1 A/ £ CO ^ U / -{tjT>tfi* C^ifiiS. 2:^ 

^ y ^ ) ^ ;jn ^ . L. . :: c?5 ^ ^ffi 3.5;/ 
£ r-:? ^ 4 IS ^flcO 2;/ £ ®<lNTP.ddNTp;R^y3l 

va it ) tc ;ra ^ . 39 T -z? 1 5 5> tin ;iif 22 . ^ ^, i ^/ 

£C[>UH dNTP. ^ L, 15:^ ful > 39*C T ;i4 2J L 
© tifc 6 // £ O 95 % * vu- r 5 K fe ( 0 . 1 % 7' 
a y J — ji^ y' jv — t Q . I % co -> > > y y 
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m20 1 ) 

1 0 20 30 40 50 90 70 80 90 100 1 10 120 

ccatttgaattttctgaatatcgaacaataTattattttcgatgcttcataaccactaacgatatgtatgcaaaattattttgaactgaaaaaatatggtcaaataaaaatgcaataatt 

130 140 ISO 160 170 180 190 200 210 220 230 240 

atattggtacagaaatatgattccgattagtgagtctataatatagaaagcaatcttttgttttttgtatataacttcaaaaacatttctctaaattctccacagactctatctgtagat 

2S0 260 270 280 290 300 310 320 . 330 H-tO 350 360 

TGACTArTGGAACATATCGTTAATTTTATATTTTAATATAATGATATGAATTATACAAGCTCTACATAAGAATTCTTCATAGCAATCCCTATCAA7TTTTTCAAGCAATATCTATTTGCA 

n70 380 390 400 410 420 430 440 450 450 470 480 

cttttcgtctttttaaatcctatgaattcaaaatagtttatatcaatctttgttacaccagaaaaagattgtatccaatgtgaatatgccacgaataaatatcaattcaggctatccctt 

M N 3 G Y P L 

490 500 SIO 620 530 540 550 560 570 580 590 600 

ACCCAATCACTTACAAGCGTCAATGAAAAACACCAACTATAAAGATTCGCTAGCCATGTGTCAAAATAACCAACAGTATCCCCTTAATCCAGCTGCGATTAATTCrTCTTCAGTTAGTAC 
ANDLQGSMKNTNYKOWLAMCENNqcJYGVNPAA t NSSSVST 

610 620 630 640 550 660 fi70 680 690 700 710 720 

CGCTTTAAAAGTAGCTGCAGCTATCCTTAAATTTCTAAACCCACCTCCAGGTACTGTCTTAACCGTACTTACCGCGGTGCTTCCTATTCTTTCGCCCACTAA7ACTCCAACCCCTCAAAG 
Al, KVAGA I LKFVf(ipPAG*TVL7VLSAVLPl LWPTNTPTPER 

730 740 750 760 . 770 780 790 800 BIO ' 320 830 340 

agtttggaatcaTttcatcaccaatacaccgaatcttattgatcaaactgtaacagcttatctaccaacagatgcaaatccaaaaatgacggttgtgaa agattatttacatcaatatac 

VWM0FMTNTG\'LIDQTVTAYVRTDANAKMTVVKDYL03YT 

8S0 860 870 880 890 900 910 920 930 940 9S0 960 

AACTAAATTTAACACTTGCAAAAGACACCCTAATAACCAGTCCTATAGAACACCAGTAATAACTCAATrrAACTTAACCAGTCCCAAACTTCCAGACACCGCAGTTTATTTTAGCAACTT 
TKF NTWKREPN'NQSYRTAVITQFNLTSAfCLRETAVYFSNL 

970 980 990 lOOO lOlO 1020 1030 1040 1050 1050 1070 1080 

agtacgttatgaattattgttattaccaatatacccacaagtagcaaatttcaatttacttttaataagacatgccctcataaatccacaagaatcgtctttagcatgtgctcgtgacca 
vgyellllp i yaqvanfnlt. li rogl i naqewslacacdq 

1090 IIOO lllO 1120 1130 I140 1150 1100 1170 1130 M 90 l2no 

actatataacactatgctccagtacactaaacaatatattccacatagcattacatcgtataataaacgtttacatgtacttacaaataaatctaatcgacaatgcattacgtttaatca 
lyjjtmvqvtkiiy ! ahs j twynkci. dvlr.vksngqwl tfmd 

1210 1220 1230 1240 1250 1260 1270 1280 1290 1300 1310 1320 

TTATAAAACACACATGACTATTCAAGTATTACaTATACTCCCTCTTTTTCCCACTTATGATCCACCTCGATTACCTGCGGACAAAATAGATAATaCCAAACTaTCAAAAACAGAATTTaC 
YKRf-MT tqvLDi L aLPaSVOPRRLPAOKI ONTKLSKTEFT 

1330 13 40 13 50 136 0 13 70 13«i) 1 390- I 1 00 1410 1420 | 430 1440 

aagagacatttatacagctttagtacaatctccttctagtaaatctatagcagcactcgacccaocacttacacgagatgttcatttattcacttcgctaaacagagtatatttctgcac 

fli^f YTALVFSPSSKS I AAI. JvA Al, TROVHLFTWf. KRVYFV T 
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1450 1460 1470 M«0 1490 1500 1510 lS20 1530 15-IO 1 S^fi t <;firt 

CAATACTATATATCAAGATTTAAGATTTTTATCTCCCAATAAAATTCCGT.TT^^^^ 

' Y«°"-f*P LSANK[CPSYTMSSAMOESa I YGSSGF CSNL 

1570 1 580 1590 1600 1610 [620 1630 1640 1650 1 SCO 1670 ifiHO 

TACTCATCAAATTCAACTTAATTCTAATGTTTATAAAACTTCTyCACAGA^ 
^ » <i I QLNSNVY KT3 ITDTSSPSNRVTKMDFVKI DGTLASY 

1690 1700 1710 1720 1730 1740 1750 1760 1770 1780 1790 1 flrto 

TAATTCAAATATAACACCAACTCCTGAAGCTTTAACGACCACATTTTTTCCATTTTCAACAAATCACA 
N S N \ 1 F I PEQLRTTFFCFSTNENTPS'QPTVVDYTHI LSYI 

AAAAAc{ci?GTTATAG"TATAACAi?A;CAGCG^ 

1 UY N5NRVSFAWTHK f VDP.V.VQ I YTDAl TQVPAVKS 

1930 1940 1950 I960 1970 igflQ 1990 2000 ''010 202Q ^nin ^rtjn 

TAACTTCTTGAATCCAACAGCTAAAOTAATCAAGGGACCTCC^ 

' ^'^P^"TGGOLVALTSNGTLSGR»E r«CKTS 
2050 206O 2070 ZOflO 2090 2 1 OO 21 10 21 20 2130 9tao ? i =in i „ 

TATTTTTAATCATCCTACAAGAAGTTACGGATTACGCATACGTTATGCTCCAAATAGTCCAATTGTATTGAATGTATciTATGT^^ 

^' ' rfiYOLR r RYAA NSPfVLNVSYVLQGVSRGTTI ST 

-'3*^ 2200 2210 2220 2230 2'>40 2250 '»'»fiO 7-^7n -y^^r, 

AGAATCTACGTTTTCAAGACCTAATAATATAATACCTACAGATTTAAAATATGAACACTTTAGATA 
f^STFSRPN N I I PTDLKYEEFRYK. DPFDA ; VPMR LSSNOLI 

AACTATipATTCAApATTAAACATGA^rrCAA^ 

AGAACGAGiACTTGTGAi?CCACTGTT^^^ 

ArATCCAAiAGAAAAAAT^CTGTTATTA^^ 
YKKtKMLLLDEVK.VAKQLSQSRNVLqNGDFESATLGWT TS 
SGSO 2660 2670 26aO 2690 2700 '7;0 27''0 2710 ■'TaO i^-r. 

TCATAATATCACAATTCAAGAAGATGATCCrATTTTTAAACGGCATTACCTTCATATGTCTCGCGCGACA^ 

■ ' ' ' ytuOPt FKGHYLHMSGARDI OCT r FPTY I FOK[ OE 



2770 2780 2790 2800 2810 2820 2830 2840 2850 2860 2870 2880 

ArCAAAATTAAAACCCTATACACGTTACCTAGTAAGCCGATTTGTAGGAAGTACTAAACATGTAGAACTAGTGGTTTCACGCTATGGGGAAGAAATrCATGCCATCATCAATGTT^CAGC 
^'^ t.KPYTRYLVRCFVGSSKDVELVVSR YG EEI DA I MNV PA 

2390 2900 2910 2920 2930 2940 2960 2960 2970 2980 2990 "'000 

TCATTTAAACTArCTCTATCCTTCTACCTTTGATTGTGAAGCGTCTAATCGTTGTGAGACCTCCCCTGTCCCGCCTAACATTGCCAACACTTCTGATATGTrGTATTCATGCCAATATGA 
DLNYLYPSTFDCEGSNRCETSAVPAN I GNTSDMLYSCQYD 

— i!^'*' - ^^^^ ^^"^^ 3050 30fiO 3070 3080 3090 3100 31 10 31^0 

TACAGCGAAAAACCATGTCGTATGTCAGCATTCCCATCAATTTAGTTTCACTATTCATACAGGCCCATTAGATACAAATCAAAATATAGGGGTTTGGGTC^TGTTTAAAATArCTTCT-C 
■^ CKKHVVCQDS HqFSFTfOTGALDTNENICVWV MFK[SSP 

^ ^^^0 ^^'^^ •TIS" 3190 ^200 32 10 3220 3230 3240 

ACATCGATACCCATCATTAGATAATTTACAAGTAATTCAAGAAGGCCCAATAGATCCCaAAGCACTCTCACGCGTGAAACACATCGAGAAGAAATCCAACGATCAAATGGAAGCAAAACC 
'^<=^*SLD>JLEV 1 EEGP I DGEAL SRVKH .'4EKKWNDQMEAKR 

3270 3280 3290 3300 3310 3320 3330 3340 3350 3360 

TTCGCAAACACAACAAGCATATGATGTAGCCAAACAACCCATTCATGCTTTATTCACAAATCTACAACATGAGGCTTTACAGTTTGATACGACACTCGCTCAAATTCAGTACCCTGaCTA 
SET CJQAYDVAKqAIDALFTNVQOEALQFDTTLAQIQYAEY 

3370 3380 3390 3400 3410 3420 3430 3440 34S0 3460 3470 34SO 

TTTGCTACAATCGATTCCArATCTGTACAATCATTGCTTGTCAGATCTTCCACGTATGAATTATCATATCTATGTAGAGTTGCATGCACGAGTCGCACAAGCGCGTTATTTGTATGATAC 
•-^*3S I. PYVYNDWLSOVPG MMYOI YVELDARVAQARYLYDT 

3490 3500 3-ilO 3520 35.10 3540 3SH0 3560 3570 3590 3590 3600 

AAGAAATATTATTAAAAATCGTGATTTTACAGAACCCGTAATCCCGTGGCATCTAACTCGAAATGCAGACGTACAACAAATACATCCTGTTTCTGTATTCGTTCTATCTAAT7GGAGTCC 
RNI IKNODFTQGVMGWHVTGNAOVqq r OGVSVLVLS.VWSA 

3610 3620 3630 3640 36S0 3G60 3570 3680 3690 3700 3710 3720 

TCCCCTATCTCAAAATGTCCATCTCCAACATAATCATCCCTATCTCTTACCTGTTATTGCCAAAAAACAAGCACCTGGAAATGGCTATGTCACCCTTATG 
GVSq?4VHLqHMHCYVLRViAKKEGPGNGYVTLJ4 0CEENOE 

3730 3740 37S0 3760 3770 37BO 3790 3800 3810 3820 3830 3840 

AAAATTGACGTTTACCTCTTCTGAAGAACCATATATTACCAACACAGTACATGrATTCCCACATACACATCGrCTACCAATTGAGATACGCGAAACCGAAGCTTCCTTTTATATCGAAAG 
KLTFTSCEEGYfTKTVOVFPOTDRVRIEIGETEGSFYfES 

3850 3860 3870 3880 3890 3900 3910 3910 3930 aqjo iq<;n lacn 

CATTGAATTAArTTCCATGAACGACTCArTAATAAAAAATAACTAAACCTTTAAAAACCATGCAGAAACTTTTCTCCATGGTTTTTAATTTCTG 

3970 3980 3090 4000 4010 4020 4030 4040 4050 4(160 4070 4030 

atatacaaaaCataaaaaatacatatctagaccacataaaatttatacaaatatcaatttcattagtatacaacgtttatccaataataattatcaccatttaaactatccaaactacaa 

-XOO 41 10 41 20 4 130 4140 4 I 3ll 4160 4170 4130 

TTGTnATCCAACTTATCATCATTAATACATCAACTGATTTACCATTTGAAAATAGA7TTTCATCAAACAAAATGAGGCAAAGAATATGCAGGGAAA7CAACAATCC 3' 
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